Nitric oxide contributes to dilatation of cerebral arterioles during seizures.
Endogenous release of excitatory amino acids during seizures produces marked increases in neuronal activity and guanosine 3',5'-cyclic monophosphate levels in brain tissue, which are mediated by nitric oxide (NO). We tested the hypothesis that dilatation of the cerebral microcirculation during seizures is mediated by NO. Diameters of cerebral arterioles were measured using a closed cranial window in anesthetized rabbits. Three, five, nine, and eleven minutes after the onset of pentylenetetrazole-induced seizure (which releases endogenous excitatory amino acids), arteriolar diameter increased by 42 +/- 6, 30 +/- 3, 20 +/- 2, and 16 +/- 2% (means +/- SE), respectively, from a control diameter of 86 +/- 6 microns. Arterial pressure was maintained at control levels during seizures. In the presence of NG-nitro-L-arginine (L-NNA, 300 microM), an inhibitor of NO synthase, vasodilatation during seizures was not affected at 3 min (40 +/- 8%) but was significantly reduced at 5, 9, and 11 min (17 +/- 5, 6 +/- 3, and 1 +/- 3%, respectively, P < 0.05 vs. control). Vasodilatation in response to topical application of acetylcholine (1 microM) was also inhibited by L-NNA (33 +/- 5 vs. 3 +/- 2%, P < 0.05). Dilatation of cerebral arterioles in response to nitroprusside (1 and 10 microM) was not inhibited by L-NNA. Thus sustained, but not initial, dilatation of cerebral arterioles during seizures appears to be mediated in part by NO.